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Introduction to SOIF

¥ User Applications use Communications Services 
¥ Application Layer provides message transfer 
service and standard I/F 
¥ Datagram service provided with internetwork 
routing (when needed)
¥ Convergence to single interface definition to 
hide network/interface differences from higher 
layers
¥ Network or Interface as defined by H/W 
designers of data bus/network

The SOIF Layered Model
Is Related to the ISO Model

Physical Layer

Data Link Layer

Network Layer

Transport Layer

Session Layer

Presentation Layer

Application Layer

Network Layer

Transport Layer

Application Layer

OSI Layers SOIF Layers

Physical Layer

Data Link Layer

User Applications User ApplicationsStandardized spacecraft interfaces should 
lead to:

Plug and play components, devices, and 
sensors
Reduced development costs and risks
Shorter development times
Shorter spacecraft integration time
Shared design and test documentation
Increased reuse of flight equipment, 
including instruments
Increased reuse of test equipment
Increased quality of flight and test 
equipment
Development of standard components
Second-sourcing of flight and test 
equipment
Potential for secondary or “quick ride” 
payload opportunities
Easier adoption of new and evolving 
technologies

Hardware and Software upgrades
Autonomy
Vehicle Health Management

SOIF could impact all areas of spacecraft 
avionics development, including the hardware, 
software, and the test environment

¥ When communications standards are used, then the application can 
use the services provided by the protocol
¥ Without communications standards, then the applications either need 
to supply the service themselves, or do without the service
¥ Without standards,when the underlying bus changes, then the effects 
will ripple up into the applications

SOIF Reduces 
Impact on Applications

Physical Layer

Data Link Layer

Network Layer

Transport Layer

Application Layer

Physical Layer

Data Link Layer

User Applications User Applications

With standards, 
applications can use
the standard services
 provided by the stack

Without standards, 
applications must 
provide these standard 
services themselves



Page:  JFS - 4
June 5, 2003

• NASA DATA SYSTEM STANDARDS PROGRAM •

User Data Services for 
Internet Based Spacecraft 

Applications

Third Space Internet Workshop

NASA/GRC

Objective and Significance

Overall Objective
This Spacecraft Onboard Interface (SOIF) task will develop standards for 
onboard hardware and software interfaces, that will enable greater 
hardware and software reuse, reduce schedule, cost, and risk, and should 
reduce spacecraft wiring (harness) mass

Goals Significance
• To develop communications services in

the Space Applications and Messaging
Layers

• Gives the Space Applications (Users)
standard interfaces for all (inter and
intra processor) communications

• A selection of services and protocols
that make sense for spacecraft

• Must not use excessive resources, or
have an implementation cost higher
than anticipated savings

• Can change the underlying data bus to
meet the needs of the application

• Allows subsystems, devices, and
science instruments ability to move
between different spacecraft

The combined effect of meeting these goals will be to separate the hardware from 
the implementation of the  Space Applications
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SOIF Reference Model
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SOIF Time
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SOIF Services

Communications Services, which provide 
communications

Especially important for standard interfaces for the 
Message, File, and CCSDS Packet Services

SOIF Services provide capabilities directly to Users
Services that are used by many User Applications

Message Transfer 
Service

File Transfer
Service

Connection Oriented
Transport Service

Connectionless Oriented 
Transport Service

CCSDS Packet
Service

Communications Services

SOIF Command &
Data Acquisition Service

SOIF Time Distribution 
Service

SOIF 
ServicesSOIF Plug & Play 

Service
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Two Paths to Access the Data Link Layer
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Two Paths to Access the Data Link Layer

One path is from the Applications Layer to the 
Data Link Layer through the Transport and 
Network Layer

For multiple subnetworks (busses) onboard the S/C
Other path is direct to the Data Link Layer

For a single subnetwork (bus) onboard the S/C
Use of the Application Layer services with the 
same interface can be used to access either path 
without impact to the Users

Can have access to any possible Data Link/Physical 
Layers (bus)
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Conclusions & Acknowledgement

SOIF can provide standard interface to all Users, while 
interfacing to any type of underlying data bus
SOIF is a collaborative effort between the member 
agencies of CCSDS
We all expect that SOIF will be the dominate for of 
onboard interface once it has been accepted by the 
community
SOIF will bring important advantages in cost, schedule, 
and risk to the using projects

SOIF is a collaborative activity involving many individuals from different countries and organizations
throughout the world. We gratefully acknowledge all of the contributions of the SOIF work area members 

during the twice-yearly face-to-face meetings, and the numerous teleconferences and e-mail exchanges that have brought us so far.  

Some of the work described in this paper was carried out at the Jet Propulsion Laboratory, California 
Institute of Technology, under a contract with the National Aeronautics and Space Administration
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